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COMPLETE SPECIFICATION 

Improvements in or relating to Pesticides 

We, The Murphy Chemical Company Limited, a British Company of 
Wheadiampstead, St. Albans, Hertfordshire, England, do hereby declare the invention, 
for which we pray that a patent may be granted to us, and the method by which it 
is to be performed, to be particularly described in and by the following statement: — 
3 This invention is concerned with improvements in or relating to pesticides. 5 

We have found that a novel group or organic carbonate esters have marked 
pestiadal activity, individual esters of the group possessing pesticidal activity in one 
ot more of the following capacities: — acaricidal, ovicidal, fungicidal, and insecticidaL 
Whilst some of the esters appear to possess significant activity against one particular 
pest, others possess activity against two or more pests. For example, some of the esters 
have marked acaricidal and ovicidal activity, whilst others are active against two 
ojfferent fungi. It will be appreciated that this dual activity is highly important in 
agnculture and horticulture. 

Since the compounds according to the invention are not organophosphorus com- 
pounds they provide an alternative source of pesticides thereto, particularly for use in 
the control of mites resistant to organophosphorus compounds. 

The present invention, therefore, provides as new compounds, compounds of the 
general formula: — 
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m winch X and Y are the same or different and each is an oxygen or a sulphur atom; 

R is a saturated or unsaturated aliphatic hydrocarbon residue which may be sub- 
stituted with one or more of the following substituents : — halogen atoms, amino 
groups, substituted amino groups, salted amino groups, hydroxyl groups, aryl groups 
acyl groups, alkoxy groups, alkylthio groups, alicyclic and heterocyclic groups; or is a 
phenyl, chlorophenyl, nitrophenyl, naphthyl, tolyl, heterocyclic or alicyclic group; one 
of the groups R 1 and R 11 is a nitro group and the other is a branched aliphatic hydro- 
carbon group having four to eight carbon atoms, a phenyl, substituted phenyl, cyclo- 
hexyl or substituted cyclohexyl group. 

R may, for example, be an alkyl group containing 1—18 carbon atoms, preferably 
X— 12 carbon atoms, e.g. methyl, ethyl, propyl, isopropyl, butyl or decyl. 

R may however be an unsaturated aliphatic group e.g. an allyl or substituted allyl 
group. 

As stated above X and Y may be the same or different and each represents an 
oxygen or sulphur atom In general, the carbonates (X = Y=0), thionothiolocarbonates 
(X = Y=S) or thiolocarbonates (X=0; Y^=S) are preferred due to their generally 
better pesticidal activity. 

It is preferred that tie group R u be a nitro group. 

Compounds according to the invention which are especially valuable in view of 

their important pesticidal activity are thus those having the formula : 

[Pric 
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NO 

(II) 

where Rj X and Y have the meanings defined above and R 111 is a branched alkyl group 
containing 4 — 8, carbon atoms. , 

Particularly useful compounds of formula II are those in which R represents 
a jec-butyl group * 

[CA.CHCCEW-], 

a tertiary butyl group 

[(CH 3 ) i5 .C — ], 

a 1-methylbutyl group , A 

[QHj.CaLCCHg)— ] 10 

or a 1-methylheptyl group 

•[QH^CHCCH)-], 



m particular those where X and Y both represent oxygen. 

Examples of further useful compounds according to the invention are compounds 
15 of the general formula II where X and Y both represent oxygen and 15 

a) R lxl represents a sec. butyl group and R represents a straight or branched 
chain alkyl group containing from three to eight carbon atoms, or 

b) R 111 represents a tertiary butyl group and R represents a straight or branched 
chain alkyl group containing from one to eight carbon atoms, or 

20 c) R 111 represents a 1-methylbutyl group and R represents a straight or branched 20 

chain alkyl group containing from three to eight carbon atoms. 

Many compounds of general formula II posses good acaricidal activity and some 

also posses fungicidal activity against powdery mildews, for example cucumber powdery 

mildew (Erysiphe cichoraceanan) and apple mildew (PodospJiaera leucotricha). Some 
25 of the compounds of general formula II also possess ovicidal activity against eggs of 25 

mites. 

Other compounds of general formula II, e.g. isopropyl 2,4-dimtto-6-*?c.-butyl- 
phenyl carbonate also possess activity against the diamond backed caterpillar (Plutella 
mactdipennis). 

Those compounds of formula II in which R is a straight or branched chain alkyl 30 
group containing from 1 to 8 carbon atoms or is a tetrahydro-furfuryl group, were 
found to be especially useful, many of them having good multi-pestiddal activity. 

Particularly preferred individual compounds according to the invention on account 
of their outstanding pesticidal activity are the following : — 

35 a) Isopropyl 2/Ldinitro-6-szc.-butylpIieiiyl carbonate 35 




C 2 H r l 

:h 3 U 

This compound has very good acaricidal activity and has given kills of 100% of 
spiders resistant to organophosphorus compounds at concentrations as low as 0.001%. 
It also shows good activity against cucumber powdery mildew, apple mildew and 
40 diamond backed caterpillar. This wide range of pesticidal activity makes the compound 40 
very important for many horticultural purposes. 
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b) l s -Metkylheptyl 2 i 4-dinitro-6-sec.-butylphenyl carbonate 

>.C0.0 CH.CgHrt 

NO, 




This compound shows very good acaricidal activity, 
c) V-Methylbutyl 2,4-dMtro-6-$£c*-butylphenyl carbonate 

0.C0.0 cac 3 H 7 

^ — HO-> 




This compound has very good acaricidal activity and has given 100% kills at con- 
centrations of 0.005%. It is also very active against apple mildew and cucumber 
powdery mildew. 

d) S'-tcmd 2 1 -) Metkylbuiyl 2,4-diniiro-6-sec.-butylphenyl carbonate 




aco.O-CH2CH2CH.CH3 



CH* 

.caocH^cH.c 2 H 5 




and CH3 



These compounds are outstandingly active against greenhouse red spicier and 
have given kills of 98% at concentration of only 0.0011%. They also show good 
activity against apple mildew. 

e) cfTetrahydro-furfuryl 2/i-dinitro-6-stc.-butylphenyl carbonate 

O.CO.O-CH 2 — 

C *OT~ ^ ° . 

N0 2 

This compound is also very active against greenhouse red spider and has given 
100% kills at concentrations as low as 0.0005i%, It also shows very good activity 
against both cucumber powdery mildew and apple mildew. 

f) Very similar properties are shown by methyl 2 s 4^imtro-6-sec.-butylpkenyl tMolo- 

carbonate 



O.CO.SCH 3 
G 2 H rCH-|^pN0 2 

N0 2 
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g) Metltyl 2,4-dimtro-6-terL-butylphenyl carbonate 

a CO.OCH3 

CH 3"HT S V N0 2 




This compound has good activity against greenhouse red spider combined with 
marked ovicidal activity. 

h) Etlryl 2,4-dinitro-6-t£rL-butylpJiet*yl carbonate 

o.caac^ 
-Nog 




CH 3 



aco.o. 

-cr 



This compound has acaricidal and ovicidal activity (similar to that of the correspond- 
ing methyl compound described above) and also possesses marked activity against both 
cucumber powdery mildew and apple mildew. 

i) n-Hexyl 2&dmitro-6-text-butylphenyl carbonate 

acao.CgHB 

-N0 2 

N0 2 

This compound is distinguished by good acaricidal activity, 
j) Metltyl 2/f-dinitro-6^1 1 -metJiylbtay r )-pJmiyl carbonate 

0X0,00*3 
C 3 H r CH — — N0 2 

N0 2 

This compound has good activity against greenhouse red spider as well as good 
activity both against cucumber powdery mildew and apple mildew. 

k) Isopropyl 2/f-dinitro-6-(l 1 -metJiylbutyl)-phenyl carbonate 



10 



15 




20 



This compound has good activity against greenhouse red spider and also possesses 
ovicidal activity as well as marked activity against powdery mildew. 
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1) 3 l -(and 2 s -)Methylbutyl 2/l-dimtr(h6-(l"-methylbutyr)pkenyl carbonate 



O.CO.OCH 2 CH.C 2 H 5 




OmOCHjCHjCH. CH 3 
L-N02 ™ 3 



These compounds combine very good activity against greenhouse red spider 
with good activity against apple mildew. 

m) Ethyl 2,4^imtro-6-(l 1 -7n£thylheptyty phenyl cariot^ . 



C 6 Hj 3 -CH- 




n) Methyl 2,4~dinitro-6-(l l -methylheptyT)-phenyl carbonate 

9.CO.O.CH3 
-N02 




Both compounds m) and n) show a wide range of activity being active against 
greenhouse red spider, cucumber powdery mildew, apple mildew, rose mildew and 
apple scab (Venturia tnaequalis). Their combined activity against apple mildew and 
apple scab is of particular importance 

0) Methyl 2,4-diniiro-6-(l 1 -methylheptyl)-phenyl thiono-thiolo-carbonate 



0.CS.SCH3 



C 6 H 13 -CH 




This compound showed good activity against greenhouse red spider and cucumber 
powdery mildew. 

p) Methyl 2/f-dinitro-6-(l 1 -methylheptyTyphenyl thiolo-carbonate 

9.CO.S.CH3 
-N0 2 




This compound showed good activity against apple mildew and apple scab and 
also showed excellent eradicant properties towards these fungi. This dual activity is, of 
course, extremely important in practical application. 
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Compounds of the formulae 

3.CO.OR CH 3 0-CO.OR QXO.OR 

were found to possess excellent activity against spider mites resistant to organophos- 
phorus compounds such as parathion (0,0-diethyl O-p-nitrophenyl phosphorothio- 
ate) and schradan (octamethylpyrophosphoramide). Moreover many compounds of these 
general formulae also exhibit aphicidal activity and activity against caterpillar 

The compounds according to the' invention may be prepared in any desired way. 
™* rnmrpnifflt method of preparation of compounds of general formula I, the 
corresponding phenol: — 




(IV) 

where R 1 and R 11 have the meanings defined above, may be reacted with a haloformic 
acid ester of the formula: — 

Z. CX. YR (V) 

where X, Y and R have the meanings defined above, and Z is chlorine, bromine or 
iodine, preferably chlorine- The reaction is preferably conducted in the presence of an 
acid binding agent, e.g. a tertiary base such as pyridine or dimethylaniline. The reaction 
is conveniently effected in the presence of an inert organic solvent such as diethyl ether, 
benzene or tetrahydrofuran. 

The compounds according to the invention may also be prepared by reaction of 
a phenoxide of the formula : — 



'2 



OM 

R 1 — jj^^-NC 

T 

(VI) 

(where R 1 and R u have the meanings defined above and M represents an alkali metal 3 
preferably sodium or potassium with a haloformic ester of the formula : — 

Z.CX.Y.R (V) 

(where X, Y, R and Z have the meanings defined above) in solution in an inert organic 
solvent. Particularly suitable solvents for this reaction are ketones, e.g. acetone. 

The phenoxide of formula (VI) may be preformed or, preferably, may be 
formed in situ in the inert organic solvent prior to introduction of the haloformic 
acid ester by reaction of the parent phenol with a suitable alkali metal compound, e.g. 
the hydroxide, carbonate or bicarbonate. 

The preparation of the compounds according to the invention by the reaction of a 
phenoxide of general formula (VI) with a compound of general formula (V) is par- 
ticularly advantageous since the use of the phenoxide in place of the parent phenol 
(IV) and a tertiary base leads, in general, to improved yields being obtained. 

However, another advantageous method of preparing the compounds acording to 
the invention comprises the simultaneous reaction of the parent phenol (IV) with a 
haloformic acid ester (V) in an inert organic solvent (e.g. a ketone such as acetone) in 



1,019,451 



the presence of an alkali metal carbonate or alkali metal bicarbonate, preferably an 
alfeli metal carbonate. By using this method, it is also possible to obtain improved 
yields as compared with the use of the parent phenol (IV) and a tertiary base. It is 
to be observed that alkali metal hydroxides cannot be used in place of alkali metal 
carbonate or alkali metal bicarbonate since these will decompose the haloformic acid 
ester. 

The haloformic acid esters (V) may conveniently be prepared by reaction of a 
compound of the formula RYH with a compound of the formula CXZ 2 according to 
the equation:— 



10 RYH + CXZ 2 Z.CX.Y.R + HZ. 

Thus, the preferred chloroformic acid esters may be produced by the following 
reactions: — & 



20 



45 



10 



ROH + COa 2 -» O.COOR+HC1. 

RSH + CSC1 2 -» CLCSSR + HCL i* 
15 R0H+CSC1 2 -> C1.CS.OR+HO. 

RSH + COCl 2 ^ Q.CX).SR. + Ha 

In general, these reactions may be carried out in the presence of aluminium 
chloride as catalyst and where required in the presence of an acid binding agent 

The new compounds according to the invention can be formulated for use in any 
desired way. Generally such formulations will include the compound in association 20 
with a suitable earner or diluent. Such carriers may be liquid or solid and designed to 
aid the application of the compound either by way of dispersing it where it is to be 
applied or to provide a formulation which can be made by the user into a dispersible 
preparation. " r 

25 . preparations thus include preparations of the compound in the form of 25 

solutions or emulsions which can be used on their own or be adapted to be made up 
with water or other diluents to form sprays etc.; in such cases the carrier is a solvent 
or emulsion base nonphytotoxic under the conditions of use. Generally such prepara- 
tions will include a wetting, dispersing or emulsifying agent Other liquid preparations 
30 include aerosols m which the compound is associated with a liquid carrier or propellant 30 
Solid preparations include dusts and wettable powders, granulates and pellets 
and semi-solid preparations such as pastes. Such preparations may include inert solid 
or liquid diluents such as clays, which may themselves have wetting properties, and/or 
wetting dispersing or emulsifying agents; binding and/or adhesive agents may also 
35 be included. Solid preparations also include thermal fumigating mixtures wherein the <w 
compound is associated with a solid pyrotechnic component 

For the better understanding of the invention, the following examples are given by 
way of illustration only. In these examples temperatures are given in degrees centi- 
grade, and parts, unless otherwise stated are by weight Where parts by weight and 
40 parts by volume are mentioned together these are to be taken as having the relation- An 
ship of grams to ccs. Reference in the examples to "resistant" spiders indicates that 
these were substantially resistant to attack by organophosphorus compounds such as, for 
example, parathion and schradan. 

. 1J The / „ te f s against cucumber powdery mildew (Erysipke dehor acearumX apple 
mildew (Podospkaera leucoiricha) and apple scab (Venturia inaequalis) were effected 45 
as follows: — 
Test for activity against Erysiphe cichoracearum 

The wettable powder was diluted with water to obtain the required concentration 
of the toxicant Cucumber plants were sprayed with this dilution and placed in a 
50 ^eenhouse under artificial muinination. Spores of cucumber mildew were blown on to *n 
the plants. Another spraying was carried out after 10 days and the incidence of infection 
assessed at the end of the treatment Where a dust is indicated in the tables, the 
cucumber plants were dusted with a dust prepared by mixing 5 parts of the toxicant 
with 95 parts of china clay instead of being sprayed with the wettable powder. Other- 
55 wise the technique of infection and the assessment of the incidence of the infection after « 
treatment were the same. DD 
Test for activity against Podosphaera leucotricha 

The wettable powder was diluted with water to the required concentration of the 
toxicant. Apple rootstocks placed in a greenhouse under artificial illumination were 
sprayed with this dilution. Spores of apple mildew were blown on to the rootstocks, 60 
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Two further applications at 10-day intervals were made and the incidence of infection 
was assessed at die end of the treatment. 
Test for activity against Venturia inaequalis 

The formulated toxicant was diluted with water to obtain the required concentra- 
tion of the toxicant Apple rootstocks were sprayed under artificial illumination with 
this mixture- After several hours the deposit had dried. On the same day the root- 
stocks were placed in an infection chamber and the upper surfaces of the leaves were 
sprayed with a suspension con taining approx. 500,000 spores of Venturia inaequalis 
per cc After 48 hours the rootstocks were removed from the infection chamber and 
placed in a greenhouse under artificial iUiunination. The infection incidence was then 
assessed after 21 days. 

Example 1 

Isopropyl 2,4-dbritro-6-s&:.-btitylphenyl carbonate 
The basic equations underlying the preparation of this compound are: 




ch 3 



IH OK 

in acetone 3 

N0 2 
^CH 3 
O.CO.OCHC^ 

C 2 H 5'9 H HlV- N0 2 

CH 3 KJ - KCl 

NO2 

2,4-Dinitro-6-5ec.-butylphenol (96.6% pure, 49.7 g.) was dissolved with stirring 
in acetone (400 cc.). To the solution was added potassium hydroxide (11.2 g.) and the 
mixture stirred till all reactants were in solution. To this solution was added, all at 
once, a solution of isopropyl chloroformate (96% pure, 25.3 g.) in acetone (100 cc.) 
The mixture was refluxed for 2 hours. After cooling, the precipitated potassium 
chloride was filtered off, washed with a little acetone, dried and weighed. Weight of 
potassium chloride was 14.5 g. (98% of theoretical). The acetone was then stripped 
off. To the residue (71.2 g.) was added methanol (100 cc.) and the solution stirred. 
Crystallisation started immediately and continued overnight The crystalline solid was 
filtered off and washed on the filter with very little methanol to give almost colourless 
washings. The white crystalline solid (first crop) weighed 46.6 g. (71.5 % of theoretical), 
m.p. 55 — 57°. The mother liquor (without the washings) was kept overnight at —9°. 
The second crop of a white crystalline solid was filtered off weighing 7.8 g. (12% of 
theoretical), m.p. 54—57°. On recrystallisation from petrol, b.p. 40—60°, almost 
white crystals, melting at 56—57°, were obtained. (Found: N, 8.46. C l4 H aa N 2 0 T 
requires N, 8.59%). 

Total yield of isopropyl 2,4-dimtro-6-$e<:.-butylphenyl carbonate was therefore 
54.4 g. (83.5% of theoretical. 

By repeating this method but using sodium carbonate or potassium carbonate 
instead of potassium hydroxide, isopropyl 2,4-dinitro-jec-butylphenyl carbonate was 
obtained in 81% yield and 91% yield respectively. 

This compound has exceptionally good acaricidal activity coupled with safety 
to living plants, and has a very favourable mammalian toxicity: acute oral LD50 to 
male mice is greater than 1500 mg./kg., acute oral LD50 to male rats is about 400 
mg./kg. body weight 

The compound was formulated as follows: 10 parts of the compound were 
mixed with 20 parts of Lissapol NX (a polyethylene glycol ether; Lissapol is a 
registered Trade Mark) and made up to 100 parts by volume with acetone. This 
solution was diluted with water to contain 0.001% of the compound. Dwarf bean 
plants were infested with 50 resistant greenhouse red spiders per plant. The plants 
were dipped in the diluted solution and observations were made after 48 hours, when 
it was found that all the spiders were dead. In parallel tests schradan (octamethyl- 
pyrophosphoramide) and parathion (OO-diethyl O-p-nitrophenyl phosphorothioate) at 
concentrations of 0.05% of toxicant gave only 20% and 30% kills of this resistant 
spider respectively. 
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The compound was also formulated as a 50% wettable powder as follows: a 
mixture of 50 parts of the toxicant, 7 pans of finely divided synthetic calcium 
silicate, 6 parts of powdered calcium salt of sulphite cellulose waste liquor, 05 part 
of 80% sodium lauryl sulphate and 38.5 parts of china clay having a state of sub- 

5 division such that at least 95% thereof passes through a 300 mesh B.S.S. sieve, was 5 
intimately mixed and ground. When required for use the powder was mixed with 
water to give the desired concentration. When diluted to 0.001% of the toxicant and 
sprayed on bean plants infested with resistant greenhouse red spider k gave a complete 
loll of spider after 48 hours. 

10 The compound was also effective against Plutella mactdipenms giving a com- 10 

plete kill of the second and third instar at a concentration of 0.05?% of toxicant 

The compound gave complete protection against cucumber powdery mildew 
(Erysiphe cichoracearum) at a concentration of 0.05% of the toxicant and against 
apple mildew (Podosphaera leucotricha), with no phytotoxicity to the foliage or fruit. 

15 A conventional thermal fumigating composition was prepared containing 3Q% 15 

by weight of the toxicant in admixture with potassium chlorate, lactose and rhina 
clay. The quantity of toxicant was calculated so that, on ignition, it yielded 1 g. of 
toxicant in 1000 cubic feet of space. Cucumber plants infested with resistant green- 
house red spider were placed in a cubicle and the device ignited. Observations after 

20 48 hours were made when it was found that all the spider was killed. 20 
An aerosol was prepared in which the toxicant was dissolved in acetone to give a 
10% w/v solution. This was dispersed with the aid of compressed air to yield 1 g. of 
toxicant per 1000 cubic feet This was applied to cucumber plants infested with 
resistant greenhouse red spiders. After 48 hours it was found that all the spiders were 

25 killed. No phytotoxicity to the plants was observed from these treatments. 25 
The product was also formulated as an emulsifiable concentrate as follows: 3 
lbs. of the toxicant were mixed with 0.75 lb. of a blend of an aryl alkyl sulphonate, an 
alkyl aryl polyethylene oxide ether and an alkyl polyethylene oxide ether and made up 
to 1 gallon with coal tar naphtha, 90% of which boils below 190°. This gave similar 

30 acaricidal and fungicidal results to those given by the wettable powder. 30 

Example 2 

l-metkylheptyl-2J-dimlro-6-$ec.-butylphenyl carbonate 
To a solution of 2,4-dmitro-6-rcc.-butylphenol (60 g.) dissolved in ether (500 c.c) 
was added pyridine (20 g.) and then, while cooling and stirring, a solution of octan-2-yl 

35 chloroformate (48 g.) in ether (100 c.c). Pyridine hydrochloride precipitated 35 
immediately and was filtered off and the ethereal solution washed with dilute hydro- 
chloric acid, then with water. The ethereal solution was then dried over anhydrous 
sodium sulphate, filtered, and the ether removed leaving a clear brownish oil, weigh- 
ing 98 g. (theory requires 99 g.). It had a refractive index n^ 20 1.5021. (Found: N, 

40 7.05. C 18 H 27 N 2 0 T requires N, 7.07%). 40 
This oil was formulated as a 25% wettable powder as follows: 25 parts of the oil, 
15 parts of a polyoxyethylene oleate, 20 parts of finely divided synthetic calcium 
silicate and 40 parts of finely divided china clay (as described in Example 1) were 
mixed and ground. When diluted to 0.01% and applied to resistant greenhouse red 

45 spider on dwarf beans it gave complete kill of the spider. Moreover this compound was 45 
effective against fruit tree red spider (Pananyckus ulmi) giving a complete kill of 
spider adults when fruit trees in orchards were sprayed with this wettable powder at 
a concentration of 0.025% of the toxicant It caused no damage to foliage or fruit 
Using the general method of Example 2, further compounds of the general formula 

50 VII below were prepared by reaction of the corresponding phenol with the appropriate 50 
chlorof ormic acid ester. 



I.CX.YR 



C,H, 




For the sake of convenience the nature of the products, their characteristics and 
yields obtained, together with biological results are shown in Table I. 
55 The abbreviation "W.P." indicates wettable powder which, in the case of the 55 

12.5% W.P. was prepared as follows:— 12.5 parts of the compound, 0.25 parts of 
80% sodium lauryl sulphate, 6 parts of powdered calcium salt of sulphite cellulose 



10 



t,019,451 




■a 2 St 




Podosphaera 
leucotricha 


Protec- 
tion 

(%) 


3 S 8 8 8 


UsO 

d 

a~ 


0.05 

0.05 

0.05 
0.05 

0.05 


Erysiphe 
dchoracearum 


Protec- 
tion 

(%) 


oo o\ 

ON Oi 


d 

.<3~ 


0.05 
0.05 


Resistant Green 
house Red Spider 




g? S £ 8 8 & 8 8 8 § 


d 


0.001 
0.001 

0.005 

0.005 

0.01 

0.005 

0.01 

0.005 
0.001 

0.001 


Formulation 


; 12.5% W.P. 

5% misdble 

5% miscible 
5% miscible 
12.5% W.P. 
10% misdble 
5% misdble 

25% W.P. 
12.5% W.P. 

25% W.P. 




in in 

§ c\ SsoovooS § & S\ 


3 

Q 

a 


1.5081 
1.5069 
1.5031 

1.5153 
1.5160 


d 
S 


J ^ to J £ fc£ JL 

ffi i.a K as 3 




in 

m ~+ 

00 « 

tr? U 

5 S 

X 3 & s 

H tc a? a Quo □ 

n k_i t* _ go "H v x M « 

s 3 n ? s s s 8 s s 




oo ooooo ooo 


X 


oo ooooo ooo 


Ex- 
ample 
No. 


co ^J* in no r» oo 2225 



1,019,451 



.1 

I 
a 



1! 



d 



d 

<3~ 



8 



"1- 



* 

1 


ed Spider 


•H 


££9>>Q^Q©in<Ni£»ogpcnvovo 
a>o\oo*oo\avo\oooo>o\o\oo 
»— < »-« »— t 


house R 


d 

d~ 


0.01 

0.005 

0.005 

0.001 

0.005 

0.01 

0.01 

0.005 

0.01 

0.01 

0.01 

0.01 

0.05 

0.001 


Formulation 


5% miscible 
5% miscible 
5% miscible 
10% miscible 
5% miscible 
5% miscible 
10% miscible 
5% miscible 
5% misdble 
10% misdble 
I 5% misdble 
5% misdble 
5% misdble 
5% misdble 




in in 



m m 
co vo 
in m 



§ 



in c- 
o\ m 
m in 



t 


ov cn 

? J 


(ft In in v\ 

• VO 1-4 W • H 

O t-4 O ^ VO 




09 

8 

8 4 

L s * ' 

S - D « °- H A 
8 8 8 7 G 

8 8 8 6 £ 


t 

ua id »r< *r« 

w «o Js *t3 Ou in to >o 

1 B 1 1 f i rf w « a « 




o o o o o 


ooooocococoo 


X 


o o o o o 


OOOOOOC/3C/300 


Ex- 
ample 
No. 


cn tj* in vo t> 





•3 



I 



i 
I 

I 



12 



1,019,451 




in 




liJlff 
• |t«tt 

P g b «« g s 

Ml** 8 ! 




a 

3 



Podosphaera 
leucotricha 


i« 

IS 


8 8 


Cone (%) | 


0.05 
0.05 




Protec- 
tion (%) 


§ 8: 


n 


> 

0 s " 

.1 


3 8 

d d 


Resistant Green- 
ly * t»«j o~;j — 


% 1 


N 
3 

✓ 


§ 1 


§ 6 


c 


0.0005 


Formulation 


12.5% W.P. 
25%W.P. 

i 






o 

f 


39-41 

62—65 
(from petrol 
b.p.40-60°) 




I 
1 

1 tS 
i 0 


>< 


o oo 


X 


o © 




Example 
No. 


c5 8 



_____ _ 1,019,451 13 

Example 29 

p-Nitrophenyl 2,4-dhntro-6-S£C.- butylphenyl carbonate 
This compound was prepared from p-nitrophenyl chloroform ate and 2,4-dmhro- 
6-*?c.-butylphenol according to the method described in Example 2, but using di- 
5 meth yl anilin e instead of pyridine. p-Nitrophenyl 2,4-Cdmtro-6-jec.-butylphenyl carbon- 5 
ate was obtained as a dark brown oil, n D 80 1.571, in 99% yield. It was formulated as 
a 5% miscible and gave 99% kill of resistant greenhouse red spider at a concentra- 
tion of 0.005% of the toxicant. 

Example 30 

M 2-Mercaptobenzthiazolyl 2/f-dimtrc~6-sec.-butylphenyl carbonate 10 

This compound was prepared from 2-mercaptobenzthiazolyl chlorof ormate and 
2,4-dinitro-6-rc£.-butylphenol using the method described in Example 29. The desired 
compound was obtained as a solid melting at 163 — 165° after recrystallisation from 
ethyl acetate. (N as nitrogroups, Found N, 6.3; required N, 6.5%). It was formulated 

15 as a 12.5% wettable powder and it gave 87% kill of resistant greenhouse red spider at 15 
a concentration of 0.01 % of the toxicant 

Example 31 

Nfl-DUthylaminoethyl 2,4-dinitro-6-tert.butylphenyl carbonate 
To a solution of phosgene in ether (20% w/v; 20 c.c) was added a solution of 
20 die%laminoethanol (3.9 g.) in ether (10 c.c), while stirring, at about 0°C. The 20 
solid that precipitated was washed with ether by decantation and to a suspension of this 
solid in ether was added a solution of potassium 2,4-d^tn>-6-terf.-butyl phenoxide 
(9.3 g.) in acetone (50 ex.). Stirring was continued for two hours and the mixture 
filtered from the solid. The filtrate was evaporated to dryness, and the residue re- 
25 crystallised from isopropanol. It was then dissolved in methanol, neutralised to pH 7 25 
N 

with — alcoholic potassium hydroxide. Methanol was then evaporated off and the 
2 

residue extracted with benzene. The benzene solution was filtered off from the soluble 
solid, the benzene evaporated off and the remaining residue recrystallised from di- 
isopropyl ether. Pale yellow needles, m.p. 120—121° were obtained. 
30 This material showed the following acaricidal activity: at .01% of toxicant it 30 

gave 70% kill of the resistant greenhouse red spider. 

Example 32 

fi-Ethylthioethyl 2/t-dinitrc-6-sec.-butylphenyl carbonate 
This compound was prepared by reacting potassium 2,4-cUnitro-6-sec.-butyl 
35 phenoxide and /5-ethylthioethyl chloroformate in acetone. The precipitated potassium 35 
chloride was filtered off, acetone was removed from the filtrate, and the residue 
extracted with benzene. After filtration the benzene was removed from the filtrate 
leaving a yellow brown oil (42% of theory), n© 20 1.5441. 

Using the general method of Example 1 the following compounds of the general 
40 formula VIII " 40 

QXX.YR 



N02 (*mi 

were prepared from 2,4-dinitro-6-fer£-butylphenol, potassium hydroxide and the 
appropriate chloroformate. Where necessary the reaction mixtures were refluxed until 
the reaction was complete and no more potassium chloride precipitated. 
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Example 85 

Methyl 2,4^initro-6-(l-nietJiylJieptyT)-phenyl Huolocarbonate 
To a solution of 2,4-dinitro-6-5ec.-octylphenol (6.6 g.; 90% pure) in acetone 

(40 c.c) potassium hydroxide (1.13 g.) was added This mixture was stirred at room 
5 temperature until a complete solution was obtained. To it a solution of methyl thiolo- 5 

chloroformate (2.2 g.) in acetone (10 ex.) was added all at once, the mixture heated 

under reflux for 30 minutes and allowed to stand for 16 hours at room temperature. 

The precipitated potassium chloride was filtered off (1.29 g.; 94.5% of theory) and the 

acetone removed from the filtrate under reduced pressure. A brown oil, n D 20 1.534, 
10 weighing 9.9 g., was obtained. 10 
When applied to cucumber mildew {Erysiphe cichoracearum) as a 12.5% W.P. 

(wettable powder) at a concentration of 0.00625% of toxicant it gave 98% protection. 

When applied as a 12.5% wettable powder at a concentration of 0.025% of toxicant to 

rootstoefcs infested with Venttvria inaequdis it gave 94% control 
15 This dual activity is most important in practice. In addition the product had 15 

excellent eradicant properties against these fungal infections. 

Example 86 
EtJvyl 2 9 4-dinitro-6-cyclohexylphenyl carbonate 
To a solution of 2,4-c^tro-6-cyclohexylphenol (5.65 g.) and pyridine (1.6 g.) in 
20 ether (200 cc) ethyl chloroformate (2.15 g.) was added with stirring. The precipitated 20 
pyridine hycbrochloride was filtered after 30 minutes and the ether evaporated off from 
the filtrate. The residue was recrystallised from petrol (b.p. 40—60°) yielding pale 
yellow prisms, m.p. 76°, of ethyl 2,4-dinitro-6-cyclohexylphenyl carbonate (3.9 g.). 
(Found: N, 8.1 C^H^N^O, requires N 3 8.3%). 
25 This was formulated as follows: 10 parts of the toxicant were mixed with 15 25 

parts of Lissapol NX and made up to 100 parts by volume with acetone. 80% kill of 
resistant greenhouse red spider was obtained at a concentration of 0.01 % of the 
toxicant 

A 5% dust containing 5 parts of the product and 95 parts of china clay applied 
30 to cucumbers gave 99% protection from Erysiphe cichoracearum, 30 

Example 87 
Metfryl 2,4-dinitro-6-phenylphenyl carbonate 
To a mixture of 2,4-dinitro-6-phenylphenol (5.2 g.), pyridine (1.63 c.c.) and 
tetrahydrofuran (150 c.c.) was added, with shaking, methyl chloroformate (1.89 g.). 
35 The mixture was set aside for 24 hours at room temperature, then filtered. Tetrahydro- 35 
furan was distilled off from the filtrate and the residue recrystallised from di-isopropyl 
ether to yield 3.6 g. of a solid, m.p. 123—124.5°. 
(Found: N, 8.8. CuH 10 N 2 O 7 requires N, 8.8%). 

It gave 90% kill of aphids at a concentration of 0.1 % of the toxicant 
40 In addition this compound showed excellent fungicidal activity against the spores 40 

of Venttaria inaequalis, Botrytis cinerea, and Fitsarium bulbigenum. The test used was 
that described by Montgomery and Moore, Pomol. 1938, IS, 253. 

Example 88 
Etlryl 2 J 4-di?titro-phenylphenyl carbonate 
45 The conditions of preparation were as described in Example 87, except that ethyl 45 

chloroformate (2.2 g.) was used. Yellow brown crystals of ethyl 2,4-dinitro-6-phenyl- 
phenyl carbonate were obtained from di-wopropyl ether, m.p. Ill — 113° weighing 
4.35 g. (66% of theoretical). 

(Found: Q 54.6; H, 3.8; N, 8.5. Q 5 H 12 N 2 0 7 requires C, 54.2; H, 3.6; N, 8.4%). 
50 A kill of 90% of aphids was obtained at a concentration of 0.1% of the toxicant. 50 

Example 89 

Methyl 2,4-dinitro-6-phenylphenyl thiolothionocarbonate 
To a solution of 2,4-diriitro~6-phenylphenol (15.6 g.) and pyridine (4.9 c.c.) in 
hot benzene (600 c.c) a solution of methyl thiolothionochloroformate (7.59 ,g.) in 
55 benzene (20 c.c) was added. The mixture was allowed to stand for 24 hours. Water was 55 
added to the reaction mixture, the benzene layer separated, dried over anhydrous 
sodium sulphate, filtered, the benzene removed under reduced pressure from the filtrate 
and the residue recrystallised from alcohol yielding a crystalline solid melting at 
132—133° (weight, 6.4 g.). 
60 (Found: N, 7.7. CuH 10 N 2 O 5 S 2 requires N, 8.0%). 60 
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It gave a complete kill of resistant greenhouse red spider at a concentration of 
0.01%. 

Example 90 
Ethyl 2 J 4-dinitro-6-isopropylphenyl carbonate 
5 This compound was prepared as described in Example 2 from 2,4-dinrtro-6- 5 

isopropylphenol and ethyl chloroformate. The oil that was obtained crystallised on 
sta n ding. On recrystallisation from petrol (b.p. 30 — 40°) pale yellow prisms were 
obtained, m.p. 58.5—59° (60% yield). 
(Found: N, 9.1. QA«N s O f requires N, 9.4%). 
10 It gave a complete kill of resistant greenhouse red spider at a concentration of 10 

0.01% of toxicant. 

Example 91 
Ethyl 2/)^initro-4-terL~butylphenyl carbonate 
This compound was prepared as described in Example 2 from 2,6-dinitro-4- 
15 ter£-butylphenol and ethyl chloroformate, using benzene instead of ether as solvent of 15 
reaction. On recrystallisation from alcohol a crystalline solid was obtained, m.p. 78 — 
79° (76% yield). 

(Found: N 3 8.9. C 13 H l7 N 2 0 7 requires N, 8.9%). 

It gave 80% kill of resistant greenhouse red spider at 0.005%, and 98% 
20 eradication of barley mildew at 0.001%. 20 

Example 92 

hopropyl 2/>-dimtro-4-tert-butylphenyl carbonate 
This compound was prepared as in the case of Example 91, but using isopropyl 
chloroformate. A crystalline solid was obtained, m.p. 97—98° (89% yield). 
25 (Found: N, 8.2 C l4 H 10 N 2 O 7 requires N, 8.5%). It gave 77% eradication of barley 25 
mildew at 0.00fc%. 

Example 93 

Isopropyl 2 > 4-dinitro-6-$tc.-butylphenyl carbonate 
2,4-dinitro-6-wc.-butylphenol (12.0 g.\ potassium carbonate (3.53 g.) and iso- 
30 propyl chloroformate were refluxed with stirring in acetone (50 cc.) for 31/4 hours. 30 
After this time the precipitated potassium chloride was filtered off and the filtrate 
evaporated to dryness in vacuo. The residue was dissolved in methanol and allowed 
to crystallise. The desired compound, (m.pt. 55 — 58°) was obtained in a yield of 96%. 
The following results were obtained by dipping plants infested with resistant 
35 greenhouse red spider, in order to demonstrate the ovicidal action of the compounds: 35 
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We make no claim herein to the substance ethyl 2,4-dinitro-6-sec.butylphenyl carbonate, 
to a process for its preparation by reaction of a suspension of the sodium salt of 2,4- 
dinitro-6-jec.butylphenol with ethyl chloroformate or to a herbiridal composition con- 
5 taming said ethyl ^4-dinitro-6-jec.butylphenyl carbonate. 5 
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Subject to the foregoing disclaimer, WHAT WE CLAIM IS : — 
1. Compounds of the general formula 



10 




in which X and Y are the same or different and each is an oxygen or a sulphur atom; 

R is a saturated or unsaturated aliphatic hydrocarbon residue which may be sub- 
stituted with one or more of the following substituents: — halogen atoms, amino 
groups, substituted amino groups, salted amino groups, hydroxy! groups, aryl groups, 
acyi groups, alkoxy groups, alkylthio groups, alicyclic and heterocyclic groups; or is a 
phenyl, chlorophenyl, nitrophenyl, naphthyl, tolyi, heterocyclic or alicyclic group; one 
of the groups R 1 and R 11 is a nitro group and the other is a branched aliphatic hydro- 
carbon group having 4 to 8 carbon atoms, a phenyl, substituted phenyl, cyclohexyl or 
substituted cyclohexyl group. 

2. Compounds as claimed in claim 1 in which both X and Y are oxygen atoms. 

3. Compounds as claimed in claim 1 in which X is an oxygen atom and Y is a 
15 sulphur atom. 

4. Compounds as claimed in claim 1 in which both X and Y are sulphur atoms. 

5. Compounds as claimed in any of the preceding claims in which the group 
R 11 is a nitro group. 

6. Compounds as claimed in any one of the preceding claims in which R is an 
20 alkyl group containing from 1 to 12 carbon atoms. 

7. Compounds of the general formula : — 

QCX.YR 
R IIL |VN02 

NO 

in which X, Y and R have the meanings defined in claim 1 and R m is a branched 
alkyl group containing from 4 to 8 carbon atoms. 
25 8. Compounds as claimed in claim 7 in which both X and Y are oxygen atoms. 

9. Compounds as claimed in claim 7 in which both X and Y are sulphur atoms. 

10. Compounds as claimed in claim 7 in which X is an oxygen atom and Y is 
a sulphur atom. 

11. Compounds as claimed in any of claims 7—10 in which R 1U is a sec- 
30 butyl group. 

12. Compounds as claimed in any of claims 7—10 in which R m is a tertiary 
butyl group. 

13. Compounds as claimed in any of claims 7—10 in which R 111 is a 1-methyl- 
n-butyl group. 

35 14. Compounds as claimed in any of claims 7—10 in which R 1U is a 1-methyl- 

n-heptyl group. 

15. Compounds as claimed in any of claims 7—14 in which R is a straight or 
branched chain alkyl group containing 1 — 8 carbon atoms. 

16. Compounds as claimed in any of claims 7—14 in which R is a tetrahydro- 
40 f urfuryl group. 

17. Isopropyl 2,4-dimtro-6-*e£.butylphenyl carbonate. 

18. l l ~Methyl-n-heptyl 2,4-dinitro-6-jec.butylphenyl carbonate. 

19. P-Methyl-n-butyl 2,4-dinrtro-6-5ec.butylpnenyl carbonate. 

20. 3 1 - (or 2 1 -)Methylbutyl 2,4^initro-6-jec.butylphenyl carbonate. 
45 21. ^Teirahyd^o-furfuryl 2,4-dinitro-6-^c.butylphenyl carbonate. 

22. Methyl 2,4-dinitro-6-5fiC.-butylphenyl thiolocarbonate. 

23. Methyl 2,4-dinitro-6-^ert-butylphenyl carbonate. 

24. Ethyl 2,4-Qmitro-6-^^-butylphenyl carbonate. 

25. w-Hexyl 2,4-dinitro-6-^cr/.-butylphenyl carbonate. 
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26. Methyl 2 } 4-dinitro-6-(l 1 -inethyl-n-butyl)-phenyl carbonate. 

27. Ethyl 2,4-dinitn>-6-(l , methyi-n-butyl)-phenyl carbonate. 

28. Isopropyl 2 3 4-dinitro-6-(l 1 -methyl-n-butyl)-phenyl carbonate. 

29. 3 1 - (or 2SMemyfoutyl 2,4-<iiiiitn>-6-(l u -methyl-n-butyl)phenyl carbonate. 

30. Methyl 2,4-dinrtrVoXl 1 -rnethylrn-heptyl>phenyl carbonate. 

31. Ethyl 2,4-dinitro-6^1 1 -methyl-n-heptyl)-phenyl carbonate. 

32. Methyl 2 3 4niiiiitro-6-(l 1 -metbyl-n-heptyl)-phenyl thiono-thiolo-carbonate. 

33. Methyl 2,4-dMtro-6^(l 1 -methyl-rirheptyl>phenyl thiolo-carbonate. 

34. The compounds specifically disclosed in Examples 5 to 93 other than those 
claimed in any of claims 19 — 33. 

35. A process for the preparation of compounds as claimed in claim 1 which 
comprises reacting a phenol of the formula : — 




(in which R 1 and R 11 have the meanings defined in claim 1) with a haloformic acid 
ester of the formula: — 

Z.CX.YR 

(in which X, Y and R have the meanings defined in claim 1 and Z is chlorine, bromine 
or iodine) in the presence of an acid binding agent. 

36. A process as claimed in claim 35 in which said acid binding agent is a tertiary 
amine. 

37. A process as claimed in claim 36 in which said tertiary amine is pyridine or 
dimemylaniline, 

38. A process as claimed in any of claims 35—37 in which the reaction between 
said phenol and said haloformic acid ester is effected in the presence of an inert organic 
solvent. 

39. A process as claimed in claim 38 in which said inert organic solvent is 
diethyl ether, benzene or tetrahydrofuran. 

40. A process for the preparation of compounds as claimed in claim 1 which 
comprises reacting an alkali metal phenoxide of the formula : — 




(in which R l and R 11 have the meanings defined in claim 1 and M is an alkali metal 
atom) with a haloformic acid ester of the formula : — 

Z.CX.YR 

(in which X, Y and R have the meanings defined in claim 1 and Z is chlorine, bromine 
or iodine) in solution in an inert organic solvent. 

41. A process as claimed in claim 40 in which said inert organic solvent is a 

ketone. . 

42. A process as claimed in claim 41 in which said inert organic solvent is actone. 

43. A process as claimed in any of claims 40 — 42 in which M is sodium or 
potassium. 

44. A process as claimed in any of claims 40 — 43 in which said phenoxide is 
formed by reaction of the parent phenol with an alkali metal compound in situ in 
said inert organic solvent, the haloformic acid ester being thereafter added to effect 
reaction between said haloformic acid ester and the phenoxide. 

45. A process as claimed in claim 44 in which said alkali metal compound is an 
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alkali metal hydroxide, alkali metal carbonate or alkali metal bicarbonate, 
bicarbonate. 

46. A process for the preparation of compounds as claimed in claim 1 which 
comprises reacting a phenol of the formula 

(in which R 1 and R 11 have the meaning defined in claim 1) with a haloformic acid 
ester of the formula: — 

Z.CX.YR 

(in which X, Y and R have the meanings defined in claim 1 and Z is chlorine, bromine 
10 or iodine) in solution with an inert organic solvent in the presence of an alkali metal 
carbonate or alkali metal bicarbonate. 

47. A process as claimed in claim 46 in which the inert organic solvent is a 
me. 

48. A process as claimed in claim 47 in which the ketone is acetone. 

49. A process as claimed in any of claims 35 — 48 in which the haloformic acid 

• Viae 4-Via -f /-YT*YV"in1o 



ketone 
41 
4! 

ester has the formula 



aco.OR 



CH 3 O.CO.OR 

CH3/ kJ 30 



30 I 

NO2 (m W 



where R is a straight or branched chain alkyl group containing from one to eieht 
carbon atoms. " & 



10 
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(where R has the meaning defined in claim 1). 

50. A process as claimed in claim 35 substantially as herein described witn 

20 reference to any of Examples 2— 26, 29, 30, 48— 84 or 86—92. - 20 

51. A process as claimed in claim 40 substantially as herein described with 
reference to any of Examples 1, 27, 28, 31—47 or 85. 

52. A process as claimed in claim 46 substantially as herein described in Ex- 
ample 93. 

25 53. Compounds of the general formula: 2^ 

O.CO.0R 

NO2 (in a) 

where R is a straight or branched chain alkyl group containing from three to eieht 
carbon atoms. " ^ 

54. Compounds of the general formula : — 
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55. Compounds of the general formula : — 




lIHc) 



where R is a straight or branched chain alkyl group containing from one to eight 
carbon atoms. 

5 56. A pesticidal composition comprising one or more compounds as claimed in 5 

any of claims 1 — 34 in association with a carrier or diluent. 

57. A pestici dal composition as claimed in claim 56 in the form of a solution, 
emulsion, aerosol, dust, wettable powder, granulate, pellet, paste or thermal fumigating 
mixture; 

10 58. A substantially non-phytotoxic pesticidal composition comprising a com- 10 

pound of the general formula 

OCX.YR 

in which X and Y are the same or different and each is an oxygen or a sulphur atom; 
R is a saturated or unsaturated aliphatic hydrocarbon residue which may be sub- 

15 stituted with one or more of the following substituents: — halogen atoms, amino 15 
groups, substituted amino groups, salted amino groups, hydroxyl groups, aryl groups, 
acyl groups, alkoxy groups, alkylthio groups, alicyclic and heterocyclic groups; or is 
a phenyl, chlorophenyl, nitrophenyl, naphthyl, tolyl, heterocyclic or alicyclic group; 
one of the groups R 1 and R 11 is a nitro group and the other is a branched aliphatic 

20 hydrocarbon group having 4 to 8 carbon atoms, a phenyl, substituted phenyl, cyclo- 20 
hexyl or substituted cyclohexyl group, in association with a carrier or diluent. 

59. A pesticidal composition as claimed in claim 58 in the form of a solution, 
emulsion, aerosol, dust, wettable powder, granulate, pellet^ paste or thermal fumigat- 
ing mixture. 

25 60. A pesticidal composition comprising isopropyl-2,4-dinitro-6-5ec-butylphenyl 25 

carbonate in association with a carrier or diluent 

61. A pesticidal composition as claimed in claim 60 in the form of a solution, 
emulsion, aerosol, dust, wettable powder, granulate, pellet, paste or thermal fumigating 
mixture. 

3Q 62. A method of treatment of plants to protect them against infestation by 30 

mites and insects which comprises applying to said plants an effective amount of a 
compound of the general formula : — 



CX.YR 




in which X, Y and R have the meanings defined in claim 1 and R m is a branched alkyl 
35 group con taining from four to eight carbon atoms. 35 

63. A method of treatment as claimed in claim 62 in which both X and Y are 
oxygen atoms. 

64. A method of treatment as claimed in claim 62 or claim 63 in which R is a 
straight or branched chain alkyl group containing from 1 to 8 carbon atoms. 

40 65. A method of treatment as claimed in claim 62 or claim 63 in which R is a 40 

tetrahydrofurfuryl group. 
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66. A method of treatment of plants to protect them against infestation by mites 
and insects which comprises applying to said plants an effective amount of isopropyl- 
2,4-dimtro-6-5ec.-butylphenyl carbonate. 

For the Applicants, 
FRANK B. DEHN, 
Chartered Patent Agents, 
Imperial House, 15/19, Kingsway, London, W.C2. 
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